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Glossary 



l he words on this list arc used in this booklet Please review the terms and learn the definitions The meanings of 
the words as used in the text ma\ not be the form£)f the work with'which you are familiar, 

Words/Terms 

I . Amenable Able to be persuaded or capable of being judged 
J. Anticipate Expect 

3 Application Sol\ ingot' a problem in a new situation.using knowledge gained in instruction 
-4 Appropriate Proper or fitting 

5 Attitude w A feeling, emotion, posture; and subsequent behavior toward a fafct or situation 

6 Circumstances Events or setting surrounding some action. or activity 
Composite Made up of separate parts 

8 Comprehension Mast cry or learning of specific facts and concepts 
^ 9 Constitute To make up or compose 

lo Criterion Element or quality of performance to be judged, such as speed or accuracy' 
II. Definitively Explicity. conclusively and thoroughly done 

\1 Lei el oj Success Value or score of assessment, stated to separate" acceptable from unacceptable 
♦ performance * < 

13 Operations^ Modes or courses of action 

1 4 Optimal The best or most favorable 

15 Performance An action or presentation in accord with some expectation 
lb Prerequisite ^requTrafierft necessary for something else to follow 

1 Proscribe To prohibit . " 

18 Standard A rule that can be used to judge the value of a performance 
19: Systematizing Grouping according to pnnciples 

20 Type oj Reasoning The type of thinking in which the apprentice must engage to use the knowledge or 
skill under consideration * * 

. y 
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1. How To Use This Booklet 



* What Is the Series About? 

Related subjects instruction is an essential part of 
even- apprenticeship program It is the program com- 
ponent through which apprentices arc taught the, back- 
ground theory and range of application of associated 
technical subjects- such as mathematics, science and 
safety Related instruction usually takes place in a 
classroom, alter the regular workday ls over Most fre- 
quently, related instruction is taught by a skilled trades- 
person or craftworker For the tradesperson or craft 
worker to be an effective trainer, he or she must not 
onh know their trade skill, but also they must use 
teaching skills appropriate for conveying that informa- 
tion to apprentices. This series of materials is written to 
train related subjects instructors in the critical teaching 
\skilhs necessary to perform their jobs effectively The 
titles of the booklets in the series :pc 

1 Introduction to Related Subjects Instruction 
\ a? id Inserf ice Training Materials 

2 Planning the Apprenticeship Program 

3 Planning Related Subjects Instruction 

4 Developing Instructional Materials for Appren- 
tices 

5 Presenting hi/or mat ion to Apprentices 

6 Directing Learning Activities for Instruction 
" Providing for Individual Learner Needs . 
# Controlling Instructional Settings 

c ) Ft vduating Apprentice* Performance 

IO. Communicating with Apprentices 

The first boorfct introduces the series, describes the 
content uf each booklet? and provides an overview of 
apprenticeship and of adult learners. The second 
booklet' describes how to plan an apprenticeship pro 
gram and may be used by vocational educators, related 
* instructors, sponsors or service agencies Each of the 
other eight booklets deals \yith a set bf training skills 
judged bv a panel of experts on apprenticeship to be 
critical to working effectively as a related subjects 
instructor 

• 

What Is This Booklet About? 

The materials in this booklet are about planning 
instruction in related subjects training, one of your 
major responsibilities as a related subjects instructor. 
The outcomes of the training' experience depend in 
large measure on the care and thoroughness that you as 

r elated subjects instructor exercise in making deci- 



sions in preparation to teach Thc\<c preparations 
include decisions about content to be taught to appren- 
tices/ topical emphases within content, degree of 
expected skill/knowledge acquisition, time use, 
resource use, topic sequence,' type of .instructional 
material and the type of presentation to be made. To 
plan instruction effectively and efficiently requires that 
you perform confidently a variety of skills, the four 
most critical of which are described in this booklet 

1 Identify specific knowledges, skills and attitudes 
for inclusion in related subjects insmiction, 

2 Develop and specify performance objectives for 
related subjects,. 

3 Determine standards of performance, and 

4 Pro\ Ide for appropriate use and' variety of instruc- 
tional time, activities and materials 



. What Must I Do To Complete My 
Work In this Booklet? 

Working your way through this booklet will require 
you to read the text, to answer the questions, to per- 
form the exercises, and to complete the pre-^nd post- 
assessment instalments Expect to spend about'thrce to 
'four hours working through the materials. The only 
resources you need to complete your work in this 
booklet are ( 1 ) a copy of the booklet; (2) a pencil or pen, 
(3) about three-to-four hours of tin)b; and (^recollec- 
tion of past related instruction experiences. 

The materials arc written in a self-instructional, pro- 
grammed format. You may work through the text, * 
examples and questions .ft your own pace and leisure, 
you need not complete y our v\ork in the booklet at one 
Sitting. 

Each chapter in the booklet is devoted to a single 
skill* The general format of the chapters is similar, with 
the following parts: 

1 An introduction describing the skill and the 
instructional objectives for that skill 

2 What is, when "and why to use the skill. 

3. Step-by-step directions -for -how to perform the 
skill, 

4 An example of how the skill is used in related 
instruction. 

5. A self test exercise to apply the information about ' 
the skill. 

6. Additional sources oj information 
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This booklet concludes with an appendix that con- 
tains the answers to the self-test exercises from each 
chapter and the posttest 

Your activities in working through this booklet 
should include, in order, the following things 

• Complete the self-assessment, 

• Read and consider in detail the introduction and 
objectives for each skill 1 

• Read and stud) the text, examples and illustra- 
tions provided for each skill, 

• Complete the self test exercise fur each chapter 
and compare \our answers with those provided in 
the appendix, 

• Ityoei complete the exercise as directed, continue 
vour work in the booklet, if \ ou fail to answer the 
questions correctly, repeat your work in the 
chapter under consideration, and 

• At the conclusion of the booklet, complete the 
posttest for the unft. Check your answers against 



those provided. If you exceed the criteria, con- 
tinue your work in the next booklet, if you fail to 
, , demonstrate mastery, repeat' portions of this 
booklet as needed. 

How Much Do I Know About the 
Subject Before I Begin? 

The self-assessment will assist you to focus on com- 
petency areas associated with planning instruction. 
Read each competency statement listed in Figure 1 and 
assess >our level of knowledge about and ywur level of 
skill in performing that task. Know ledge means what 
you know about the subject while skill means your 
experience in successfully performing the task. Circle 
the number that best describes vour Wei of knowledge 
and skill. (Competencies where your ratings are poor or 
fair are those that you. should concentrate oh Pay par- 
ticular attention to the chapters which deal with those 
competencies 
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Figure 1 : PLANNING RELATED SUBJECTS INSTRUCTION — SELL' ASSESSMENT 
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2. Skill: (identify Specific Knowledges, Skills and 
Attitudes for Inclusion in Related Subjects Instruction 



Introduction and Objectives 

The priman^ask^iLi^lanning instruction is .deciding 
what to teach For you as a related subjects instructor, 
this process involves three operations (1) identifying 
the ^knowledges, skills and attitudes necessary lor suc- 
cessful'iob performance, (2) deciding on the appropri- 
ateness of the information for inclusion in related 
instruction, and (3) fitting the information into a content 
framework lor the related subjects instructional ex- 
perience To perform these tasks effectively, you must 
use the competencies explained in this chapter When 
vou have completed vour work in this booklet, you will 
demonstrate \our capabilities by being able to. 

1 Identify the aspects of the job anahsis process, 
- Critique a job anahsis to identify necessary skills, 

knowledges and attitudes, 
3 Suggest \\a\s of grouping ai)d relating identified 

nccessan skills, knowledges and attitudes, anil 
* Outline a procedure to identify speufn know" 

ledges, skills and attitudes tor \oiir own related 

subjects instructional responsibilities 

As \ou begin to work through this unit of materials, 
reflect on the wars you have identified necessary ^skills 
and knowledges in related instruction in the past. Con- 
sider how -the; ideas suggested m these materials could 
be incorporated into current practice • 



What, Why and When To Identify Skills, 

Knowledges and Attitudes - 

The underlying purpose of related subjects instruc- 
tion is to provide apprentice* with important work- 
related information that is not taught on-the-job. Sucli 
information may consist of: (1) knowledge about facts 
and principles, (2) skills necessary to perform a work 
task, and (3) attitudes or the manner of acting that' 
displays opinions and values 

The information^ presented clurfng related studies 
instruction is termed content Sometimes the content is 
prescribed and proscribed by. national trade, craft or 
union organizations More frequently, you as a related 
instructor and craftsperson are expected to determine 
the content within topical guidelines' provided by' the 
local, state or national program sponsor Usually these 
guidelines' ma\ specify broad ^subject areas such as basic 



mathematics, blueprint reading and interpersonal com- 
munications Sometimes they even may suggest an opti- 
mal number of hours of contact time within each broad 
subject area. It is your responsibility to determine the 
topics within the broad subject areas and to ensure that 
the topics coincide with the necessary knowledges, 
skills and attitudes for working on the job. This means 
that you must be familiar with the requirements of the 
job, the potential topics within subject areas, and pro- 
cedures for identifying and grouping skilly and know- 
ledges into instructional . areas. This is particularly 
important and difficult for related subjects instruction 
because, unlike traditional education, you must be con- 
cerned not onl\\with background knowledge, but also 
with the application of knowfecige in the form of skills 
Further, all information must relate directly to the 
specific craft or trade 

Vou must identify necessary knowledges, skills and 
attitudes for content before beginning the related sub 
jects instructional process. You must decide on the 
exact training content, the requirements tor instruc- 
tional materials, the expect outcomes to include in the 
performance objectives, and a suggested order ancL 
emphasis for teaching the materials Not only must you 
identify specific knowledges, skills and attitudes before 
beginning training you also must consider these issues 
periodically throughout th<t' instructional period in 
order to determine if your training efforts are effective. 
Such assessments during the instructional term gen- 
erally occur in conjunction with evaluating apprentice 
learning and performance. " 



How To Identify -Specific Knowledges, 
Skills and Attitudes for Each 
Performance Objective 

There are a series of steps through which you can 
expedite, the process of identifying specific know- 
ledges, skills and attitudes. Eaeji step is logical and uses 
information resulting froifi the preceding 'steps. Steps 
two through six area procedure for performing a simple 
job anahsis The other steps suggest how to use the 
information from the analysis, 

Step I: Assemble Content Meets 

Collect from a \ariety of sources the suggested sub- 
ject content for >our related subjects acti\it\. Content 
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ma\ include subject areas suggested toy the sponsor, by 
nation.il guidelines- standards for the industry , by major 
textbooks in the stuch area, by preuous related sub- 
jects instructional activities and b\ >our own ideas 
Compile the subject areas and topics into similar cate- 
gories such as basic mathematics, basic measurement, 
took and working in organizations Where appropriate 
list topics within each major topic under the same sub- 
ject heading for example, under basic mathematics 
\ou might list topics such as use of percentages, area 
computation, decimal tractions and so torth Also note 
suggested time and proticiencv requirements if they are 
offered 

Step 2. Develop Job Analysis Chart 

Construct the chart illustrated in Figure 2 for the job 
anahsis Leave space under each category' to record 
important information 



Step 3: Identify Work Activities 

Identity work activities tor the trades or crafts of the 
apprentices in your charge Usually \ou on identify 
work activities from your own experience, by talking 
with journeymen in the craft or trade, b\ observation, 
by talking with the program sponsor and -by talking 
with apprentices. Develop a list of work activities, 
usually its a description of tasks performed on the job 
In addition, you should note thofc activities that are 
performed most frequently, those that are considered 
most important and those that are prerequisite tasks for 
later activities. Note thrs information in the chart with 
the listing of activities ^ 

Step 4: Note Equipment Use „ / 

Identify equipment used on the job, noting what is 
used, when it is used, how it is used and to what end. 
Add this information to the data about work activities in 
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the chart it is one method of refining .some of t lie earlier 
descriptions 

Step 5 Assess Quality Standards 

Identify required, acceptable work performance or 
outcomes for each listed work acuvit\ Focus your 
thinking on such items as the ways of measuring' 
amount and qualitv of work performed Formal on-the- 
job work evaluation techniques also should be irfcluded 
tn this step Add these notes to your listing of work 
activities 

* 

)step6 Identify Job Context 

Note am job context circumstances that are critical to 
successlul work* performance Items to consider 
include work schedules, working conditions, work 
mcenmes and tlx' organization and social situation ot 
the \\ork place Add this information as a separate topic 
to the list ot actiutics unless the particular information 
influences job performance dirccth , in such cases, 
enter the information with the job activity 

Step - I.ist Safety Considerations 

List any important safety considerations for each 
acti\it\ ^ Attend especially' to equipment use in com- 
pleting this column Check \our specific legal obliga- 
tions as, \ ou think through each acti\ it y 

Step & Group bifonnation 

Examine the |olr analysis list of activities and think 
speeificalh about \yljat a worker must know in order to 
perform successfully the activities you have lifted I'se 
the following checklist as a way of considering the types 
of knowledges an apprentice must possess to perform 
some of the activities) you might have listed 

t Scientific principles 

2 Mathematical operations and formulas 

3 Necessary safety precautions-" 

4 Safety procedures in ca.se of accident 

5 Tool identification 

ft Tool use procedures 
Measurement terms 

8 Measurement operations 

9 Measurement quantities * 

10 Communication skills (oral, written, graphic) 
1 1" Reading requirements (types and level of diffi- 
culty) 

1 2 1 ypes of energy • 
f * Types of matter and materials 
1 i Necessary notations, symbols and signs 
J 5 Social and organizational constraints/expecta- 
tions 

16 Working with others 



1 7 Necessary reactions and responses 

18 Decisions to be made 

You may want to condense this list to onU those topics 
that you can cover in your related subjects effort 

In performing this step you will find it efficient to take 
each activity you listed on your job analysis sheet, one 
at a time, and work through the list or condensed list of 
types of skills and knowledges Main- instructors list 
each activity on a note card or piece of paper and pro- 
ceed to record under the activity name all the topics 
, within each of the ^suggested types of skills and know- 
ledges appropriate to that activity. For example, for an 
activity such ys mitering a cabinet corner there might be 
listed, at a minimum, topics such as identification and 
use of a measuring tape, identification and use of a miter 
and T-square, selection of lumber, identification and 
use of miter box, measurement in inches, centimeters 
and millimeters, safetj precautions Jnd tvpes of deci- 
sions to be made' 

Step 9- Decide on Content 

Review the list of activities and die topics associated^ 
with each listed actiwty Group' identical and similar 
topics from throughout thcentire listing of activities 
and place the composite topics under similar headings 
. Tor example. \ou might find references to solving for 
unknowns, algebra, equations and compound fractions 
spread across your lists These items might be compiled 
into a single heading of solving compound fractions 
Timber, this topic could have been grouped under a 
heading entitled basic mathematics (Other subject head* 
ings in addition to basic mathematics frequently found 
unrelated subjects instruction ma\ be sketc hing. -draw- 
ing and blueprint reading, measurement, tools, safety, 
law and labor relations, working in organizations, inter- 
personal skills and communications, general physical 
science, piopcny of matter and materials, occupational 
procedures, job reading and writing literacv. job seek- 
ing, obtaining and retraining skills, management and 
supervision, economics and introduction to apprentice- 
ship Refer to this list to help you complete vour job 
analysis Save the activities list you developed/ vou can 
use it as examples of knowledge application * 

After compiling and grouping the assorted topics, 
you must examine the list in order to decide' for each 
listed item, if rhc content is'more appropriately taught 
tn related subjects instruction or on-the-job "in making 
this decision, consider if the subject matter is amenable . 
to presentation in your related subjects training situa- 
tion Also consider if ins likely to be covered sufficient-, 
lv on-the-job, if special equipment is required and if it' 
fits logically into other related subjects requirements. 
Vou would do well to discuss these matters with tjie 
apprentice and With the apprentices on-the-job super- 
visor As a mle of thumb, if there are doubts about the 
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content being co\ered on the job, include it in your 
related subjects efforts for the apprentice 
, Sou ma\ find it useful to construct a chart like that 
shown in I igurc \ to displa\ and group information toi 
use in planning instruction Notice than he actnitics are 
listed on the left and tke suggested content areas are 
noted along the top right. ^ ou can expand the chart to 
include all suggested major topics or subject areas Ah 
u>u la> out the information in this \\u\/\ou will find it 
easiei to gioup similai information and to plan 



Example 

Ricardo Rui/., a chef supervisor in a major 'western 
resort hotel, was responsible for o\ erseeing the work of 
se\cral other journeymen and apprentice chefs who 
w ere trained in the Kitchen of the flagship hotel for serv 
ice in other hotels in the chain Ruiz, one of three chefs 
in the kitchen, also was the related subjects instructor in 
„the employer sponsored apprenticeship program for 
chefs operated b\ hotel chain He was responsible 



Figure' 3 DISMAY OF PROPOSE!) CONTENT FOR STEP #9 DECIDE ON CONTENT 
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for developing and conducting the related .subjects 
instructional activities fi>r all first and second year ehfctf 
apprentices He had little guidance in developing 
celated subjects content other than h*s owji con- 
siderable experience and the general hotel pohev un 
meal preparation which was summarized' as a commit 
mem to fresh, first quality ingredients, house special- 
ities that rotated on a two week schedule, and ah 
expected ratio of food cost to menu price of to 1 0 

In order to determine what to teach in related sub- 
iects instruction. Ruiz followed the several steps 
presented in this booklet He examined his ow n experi- 
ence and activities a^ well as that of the other chet 
supervisors and the several journey worker chefs in 
order to develop a list of activities and tasks performed 



on the job He also noted the equipment used, the 
organizational- context, work performance require- 
ments ajjd thetfequency and importance of each listed 
activity . Next, using the checklist of types of 
knowledges, presented in Step "* and the grouping 
techniques suggested in Step 8, Ruiz dev eloped a mfster 
list of subjects and topics to cover. Finally, using that 
information he developed a chart, of content similar to 
that suggested in Figure 3 fof first- and secondyeaf 
apprentices, Using the chart in Figure 4, Ruiz ordered 
the content and tailored it to the work situation of each 
apprentice chef Finally, he adjusted the content 
emphasis so that it accurately reflected the importance* 
of various activities as well as the chronological order in 
which activities are performed on the job 
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Directions 




Feedback 


1 Clean w ork area 


2 


X 


X 






















X 


X 




X 


2 Clean mixer, sheer, grill, 
■ oven, etc 


1 






X^ 


X 


















X 


X 




X ' 


3 Set out tools tor meal 


3 






X 


X 




X 


X 












X 


X 




X 


Stock .supplies 


3 




X 






X 






X 




X 






X 


X 




X 


5 Serve portions 


3 








X 


x 


X 


X 


X 










X 


X 




X 


6 Operate machinery 


1 


X 


X 


X 


X 






X 


f 


X 


X 


X 




X 


X 




X 


? Read, listed, recite 
recipes 


1 










x 




X 


X 




X 


X 




X 


x. 


'X 


X 


8 Measure ingredients 


1 








X 


x 
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X 


X 

* 


X 


X 


X 




X 


*X 


X 


X 


• 9. Mix ingredients'^ 


1 j 
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X 


X 


X 


X 


X 




X 


X 




X 


X 


X 




1 0 Prepare dishes 


1 


X 






x: 


X 


X 


X 


X 


X 


X 


X 




X 


X 




X 
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Identify Knowledge, Skills and Attitudes ' 9 

♦ • ' * 

• x , Self-Test Exercised 

Please answer the fvllou nig question* in the spate prot ided or on separate work paper Check your answers by 
referring to tha appendix in the hack of the booklet _ 



K List the steps m the suggested job analysis procedure 



8 
h. 



2 Read the following list of kno*w ledges and information Group similar items together and suggest a general subject 
category name for each grouping While space is provided for up to six categories you are welcome to generate 
more or fewer categories. 



a determine weights 

b constructive criticism 

c. toxic substances 

d. provisions of apprenticeship 

e. noise 

f whole numbers 

g time cards/pay checks 



h. apprenticeable occupations 

i. protective devices 
j. pride in work 

k fractions 

I. working under supervision 

mu use of tables 

n. determine angles 



1 



6 



3 Consider \our own related subjects instructional responsibilities Outline a procedure for determining what to 
teach 
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' ' 3. Skill: Develop and Specify Performance 
Objectives for Related Subjects 



Introduction and Objectives 

Perhaps die most critical tasks ip planning for instruc- 
tion arc deciding and explaining exactly what you must 
teach These tusks are critical because in apprenticeship 
your goal is to help each apprentice eventually acquire 
all necessary knowledge and skills for His or her selected 
craft or trade That requires that both you and the 
trainee learns and characteristics ot the trade or craft 
tent and outcomes This is particularly important in 
apprenticeship because learning involves doing, watch- 
ing, discussing, reading and using anv other means 
'available to acquire and apply information Trainees are 
expected to learn and to succeed 
. The exact time span for learning any particular aspect 
of an occupation varies according to how quickly the 
trainer learns and characteristics of the trade or praft 
Instruction often is organized around individual 
strengths and limitations and may use a variety of meaas 
to convey information Individual records, on learning 
and on time spent in instniction are maintained for each 
apprentice Outcomes of instniction pre emphasized 
and are expressed as objectives Objectives indicate 
expected learning in performance terms The\ explain 
exactly how the apprentice roust behave or perform, 
how well she or he must perform, and under what con- 
ditions the performance must take place. Objectives are 
shared with apprentices, and become the instructional 
goals for the class * 

Writing objectives requires -you to combine several 
competencies and types of information. It is 4 time- 
consuming process in planning instruction, but ffifys 
dividends in terms of overall organization and weekly 
preparation for your related subjects instnictional activ- 
ities. When you have completed your work in this unit 
,of materials, you will demonstrate your competency in 
this skill by being able to. 

r 1 Construct and critique specific instructional 
behavioral performance objectives using two 
different types of reasoning; 
2. Identify the parts of a performance objective, and 
3 Specify the elements or conditions of perform- 
ance objectives. 



What Are and Why Specify 
Performance Objectives 

Performance objectives are the behavioral goals you 
establish for the apprentices in your charge Objectives 
\declare instructional intent by describing what the 
learner will be abkf to do after instruction^ that they 
coulcl not do before instruction They provide course 
direction and focus for the learner and for you 

Objectives can be stated at several organizational 
levels, each of which has specific purposes For exam- 
ple, objectives may be established at the State level by 
the Mate Joint Apprenticeship Committee as goals and 
policy, objectives may be local objectives established 
b\ the local JAC Or the local education agency par- 
ticipating in the f)rogram and function as guidelines or 
directions, or objectives may be class-specific, estab- 
lished by you as an instnictor and developed to direct 
and to focus related subjects training activities At any 
lev cT — and particularly when used at the training 
Ie\ el— observ e the "following principles of objective 
writing as yoiy^evelop objectives 

1 Objectives should be worthwhile and significant 
They should emphasize the most important con- 
tent points and ignore trivial information 

2 Objectives should be achievable They should not 
be set either artificially high or artifically low 

3. Objectives should be measurable They should 
suggest appropriate evaluation strategies and tech- 
niques Further, * objective^hould indicate 
desired changes in learner performance that will 
result from the instruction. 

4 Objectives should be precise They should be 
specific enough to serve as guides for selecting 
instructional strategies and materials 

5 . Ob jectiyes should be shared. They should be con- 
veyed to everyone involved in the instructional 
t&k * 



How To Write Performance Objectives 

General objectives such a£ those established by the 
State Joint Apprenticeship Committee for policy are 
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called 'goals Goals describe anticipated outcomes in a 
manner that makes them measurable 

\\ nting uhjecti\ cs is Uirl\ eas\ if \ ou ha\ e a general 
outline to follow ds sou construct >uur objective 
statements "I he important components ot objects es 
are 

• Who mast pefform the desired behavior. The per- 
son or group ot persons— apprentice or percent- 
age of the class— ks noted * * 

- • * What behavior must be performed in demonstrat- 
- " ing mustery The task, behavior or performance is 
described in verb form 

• lu What Result The .outcome of the application 
. ot knowledge or skill must be specified in pro- 
cedure and product form 

• How- Weil The standard to which the apprentice 
must perform in order to be judged successful 
must be stated This standard can be specified as 
speed, errors, quality , percent ot answers correct 
or by a variety of other criteria 

• Under Wlxit Condiiion$ 4 The conditions under 
which the performance must occur must be speci- 
fied, noting any factors that may encourage or 
interfere with performance 

Below is a sample structure for writing' an instruc- 
tional bchjMorjl object i\ e Note that each part of the 
objective has been labeled 



In this example, the objective is detailed enough ro 
reflect the specific teaching content, to suggest the type 
of measurement to be used in evaluation and to indicate 
the circumstances such as time and materials under 
which the specific performance must take place In this 
way, content and apprentice 'behavior is included in the 
object i\ es 

Use the following steps to simply the process of 
writing your performance objectives r 

Step 1: Review Content and Outcomes 

Review course content and proposed learning out- 
comes to determine the content of the performance 
objecthe Consider again the inputs to the. program- 
such as industry guidelines, the task/activity analyses of 
subject crafts or trades, sponsor demands and your o>vn 
experience as a craft worker Usually you will need to 
develop at least one performance objective for e;ich 
major content and each major expected outcome 
within'related subjects instruction 

v • 

Step 2: Note Who 

Decide exactly who will perform the desired 
behavioral outcome. Will individual apprentices 
demonstrate the skill or knowledge or 1 will apprentices 
grouped b\ trade/craft, by yeaiy.or the entire group 
demonstrate the learning task ftfeke this decision for 



Figure 5. "SAMPLE INSTRUCTIONAL BEHAVIORAL OBJECTIVES 



Each plumbing apprentice 



(Who) 

will solve 



(What) 



a set of math problems about the necessary fall in drainage lines 



(To what result) 

achieving a score of 90% within 1 centimeter tolerance on 



(How well) 

a paper and pencil test of written problems using blueprints within the 



second six-month period of related instruction. 



(Under what condmoas) 
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Planning Related Subjects Instruction 



each proposed outcome th.it >uu write as a perform 
*ance ob)cvti\c Note vour decision beside the proposed 
outcome on a page 

Step J: >i(>te What 

Determine precisely what behavior will be per- 
formed As a related subjects instructor this is difficult 
because not onl\ must you be concerned with learning 
knowledge, but \ou also must be concerned with 
applying the infoimation to }ol>specific tasks Further, 
vou must be concerned with instilling appropriate work, 
attitudes and with reinforcing manipu|uive sltolls associ- 
ated with the apprentice's work ♦ 

^our primary respotisibilities are teaching appren- 
tices to comprehend and appl> information Compre- 
hension means master} of specific facts and concepts It 
involves understanding the meaning of a communica- 
tion and includes directions and instructions Applica- 
tion means , problem solving m new situations using 
knowledge and skills gained during instruction Avoid 
the pitfall of concentrating too heavih on^he areas of 
comprehension ur knowledge Instead attend par 
.ticularlv to the area of application Remember , that 
application includes action, knowledge and com 
prehension Application means that apprentices, when 
presented with a problem unlike am they ha\e seen, 
can recall, interpret and apply knowledge aficf^skiJN 
they possess to perform successful!) in the new situa- 
tion 



When writing behavioral ob|ecti\es and when devis- 
mgxtesting techniques tor each objective, the type ot 
reasoning or performance is expressed as the what in 
the objective It is a verb that describes the general per- 
formance outcome Table I displays a number of verbs 
you may find useful as you' construct instructional 
behavioral objectives for your related subjects training 
efforts Note that the verbs are classified as eitjher com- 
prehension' or application The task or activity to v be 
performed on the job often can help you depde what 
verb to choose for the objective 

Step f Deterniine Final Performance Outcome 

Decide on the wording of the result of the perform- 
ance Make this notation short but precise The job task/ 
activity analysis is the best source of this information 

Step 5: Determine Level of Successful Performance 

Determine how well or to w hat standard the perform- 
ance must conform. The standard iS composed of two 
parts, the criterion and the level of success. The 
criterion is a statemencof aspects of the* activity such as 
speed, accuracy, use of equipment and so forth. The 
level of success is a statement of how well the criterion 
must be achieved by some measure\VTogether.*they 
form a standard that serves as an absolute against which 
to judge apprentice performance Another chapter in 
this booklet is focused speciffcallv, on developing 
performance standards 



Table 1 : VERBS FOR PERFORMANCE OBJECTIVES 



Comprehension Application 



convert 


match 


defend 


name 


define 


recall 


describe 


recognize 


discuss 


record 


distinguish 


relate 


estimate $ 


repeat 


explain 


report 


express 


restate 


generalize 


review 


identify 


rewrite 


lust 


tell 


locate 


underline 



apply* 


employ 


appraise 


examine 


calculate 


experiment 


categorize 


illustrate 


change 


inspect 


classify 


ihterpj-et 


compare 


inventory 


compute 


operate ■ 


contrast 


outline 


criticize 


practice 


debate 


question 


demonstrate 


relate 


diagram 


schedule 


differentiate ' 


show 


discriminate • 


sketch 


distinguish 


Solve 


dramatize 


test 




use 



Step 6 Specify Conditions 

Spcafv conditions tor the performance You as an 
instructor must decide when, where and with 'what 
equipment each apprentice performance associated 
with learning >mist occur The important consideration 
is that .you must decide about these factors before 
testing so that the performance conditions are standard- 
ized tor all apprentices Further, advance planning per- 
mits \ou to handle or anticipate manv of the problems 
that arise during instruction or testing The specific fac- 
tors or conditions vou must consider and control are 

* • time of performance, ^ 

• time allowed for completion of ta.sk, 

• temperature, light, ventilation. 

• resources needqi^uch as materials, supplies and 
equipment, iincL 

, • level of difficulty of operation to be performed • 

Consider each of these factors both at the time of objec- 
tive development and when preparing the directions 
for a test 

6 Step 7r Write Full Objective w 

Combine the parti* of each objective in written form 
' using the structure in Figure 5. 

Example . 

Paula Margo!^ was a related subjects instructor in an 
apprenticeship and training program for printers The 
program was located ii{ a large midwestern city and 
sponsored by the local JATC representing the union and 
employers. Margolas,, a union 'member, and six-year 
journeyman w;us assfgnedAs an instructor, in the first 
year of related studies. Topics to be covered included 
technical English, law and labor, regions, safet\ , basic 
r materials and basic measurement 

She set about the ta.sk of generating performance 
<)bjectiv es for each topic of content For example, in the 
area of law and labor relations she was to cover the 
topics of roles of unions, common worker benefits anc^ 
collective bargaining. Margolas listed each of these 
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topics on a page and outlined the specific major points 
of information to be covered during that segment ot 
instruction Forcommon worker benefits, lor example, 
she listed uiKMiiplovmer^ftisuranee, workman's com- 
pensation and wage* and nour considerations She then 
proceeded to work through the steps outlined in this 
mqdule to develop performance objectives She 
reviewed the content, decided who would perform, 
decided upoa the level and type ot operation involved 
in performance, determined the standards for successful 
performance and articulated the conditions for per- 
formance. She formalized this information by develop- 
ing a performance objective for each major information 
point within e«ch topic of instmction Several of her 
objectives read as follows 



1 Each apprentice will demonstrate the appropriate 
procedure for filing for worker's com'pensation for 
work-related accidents m a simulated in-class setting 
with no more than one mistake in the seven pre- 
scribed operations ^ 

2 F.ach apprentice will recall the responsibilities of the 
VC age and Hour Commission on a matchjng test by 
corrcxth identif\ ing all of the issuer that the Com- 
mission oversees 

3 Each apprentice will list in a written form in ten 
minutes and without error the procedure for filing 
a claim through the State Employment Office .* 

With these objectives Margolas could plan instruc- 
tion, explain what was expected of the apprentices and 
develop her evaluation instruments 

I 

Additional fnformation 

You ma\ find that reading sources like the following 
will help you prepare effective performance objectives 
RJi Mager, Measuring Instructional Intent (Belmont, 

California Fearon Pitman Publishers, Inc , 19"*3) 
R.F Mager Preparing Instructional Objectives (Bel- 
mont, California. Fearon hitman „ Publishers, Inc, 
1962). - 
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1 -» Manning Related Subjects Instruction 

Self-Test Exercises 

Please ansuer the Jollou nig questions in the space provided or on separate {iork paper Check your answers by 
referring to the appendix in the bach oj the booklet. 

1 In the following objec,m c\ underline the series of words that constitute the criterion level 

Guen ten histork.il anudenth about labor relations, on a paper and pencil test, each apprentice \mII correctly 
match 9 ot the 10 incidents with the title of the labor legislation the incident affected 

2 W hat So the conditions of the behavioral objective specify' 



3 Indicate in the space tx> the left the t\pe of reasoning expressed in each of the following phrases. 

! — A Gi\en bathroom specifications, the apprentice will calculate the amount and cost of tile needed to 



cover the prescribed surface ^ 

erf 

B The apprentice will employ h of 5 supenisor suggestions 

C Gnen a need to drill a hole, the apprentice will select and use the appropriate tool and 

D Tl\e Apprentice will list the major historical achantages of union membership . 

E The apprentice will distinquish among the t\pes of draw ings on the blueprint ancTu.se the ortho- 
graphic views * 

« 

V: 
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4. Skill: Establish Standards for 
Successful Performance 



Introduction and Objectives 

A standard is a rule, operation or product through 
which a judgment can be made about apprentice per- 
formance A standard consists of two parts (1) the 
criterion or element of performance jo be examined 
and (2) the level of success of performance for that* 
single element or criterion. 

A standard can be set for -any or all of the tasks or 
activities of a trade or craft It is fundamental to the 
instructional process because it sets forth definitively 
the terms that separate successful and unsuccessful per- 
formance by an apprentice As an instructor, vou must 
determine both the elements of performance and the 
level of success that will separate successful from unsuc- 
• cessful performance Often industry standards^will help 
vou in this task 

As you work through the following materials/ you 
-will consider how to make decisions abbut perform- 
ance standards that permit you to distinguish successful 
and unsuccessful performances When you have com- 
pleted your work in this unit,of materials you "wilt 
. demonstrate your competence in this skill bybeing able 
to 

^ 1 Distinguish and define the various*?} pes of criteria 
that may be applicable to related instruction. 

2 Analyze a related studies situation and suggest 
appropriate types and le\els of criteria "that might 
be useful to assess performance., 

3 Indicate where information about such criteria 
may be found. 

As you work, recall your prior related subjects expen- 
. ^ence, both as an instructor and an apprentice. What 
types of standards were established as minimum 
requirements for demonstrating successful master}' of 
necessary knowledge and skills? 

Why Establish Performance Standards? 

Suppose that one intended outcome of your instruc- 
tion is ability to calculate surface areas of forms found in 
construction blueprints. Further; suppose that the 
formulas for determining areas are part of the pre-, 
scribed related subjects content. As you prepare your 
instructional unit about afreas, you must decide what 
each apprentice must learn and demons.traate about 
calculating surface areas of geometric forms. Then y ou 
must create a learning situation that enables apprentices 



to learn and to demonstrate their skills and knowledges 
Your first considerations after deciding specific con- 
tent are to decide (a) precisely what facts or elements or < 
criteria of knowledge and skills are required anil (b) 
what constitutes successful performance of those 
knowledge and skills Would successful performance, 
for example, mean that an apprentice will calculate cor- 
rectly the exact area of any geometric form you might 
present to the apprentice? PerhapsTsucccssful perform- 
ance would mean that a trainee would solve cocrectly 
90 percent of a set of problems on area drawn from. a 
typical set of blueprints Whatever you select as the 
Indicator of successful performance, you must establish 
a level of success or benchmark that is ths minimum 
successful performance and against which each appren- 
tice performance can be compared in order to deter- * 
mine its value. Likewise you must determine the criteria * 
or characteristics of performance on which to judge 
•levels of success. Criteria or elements of performance 
mean things like speed and accuracy The questions you 
must answer arc -for example: should speed and accu- 
racy on use of equipment be a critical factor in 
distinguishing successful from unsuccessful perform- 
ances? 

Standards serve as reference points for judging per- 
formance of apprentices. They consist of two parts, a 
criterion and a minimuni let el of success By comparing 
the apprentice's performance to the standards, you as a 
- related subjects instructor can determine precisely what 
skills and knowledges each apprentice has mastered as 
well as how well the skifrs and knowledges have been 
learned. The what is a description of the knowledges 
-and'Skills possessed and exhibited by each apprentice in 
terms of behavior and performance elements; the bow 
well is a description of the relative success of the per- 
formance as compared to some absolute. Both pieces of 
inforrriation are essential in the overall instructional and 
evaluation process. 

Establishing standards for assessment of apprenti<^ 
skills and knowledges is important for several reasons. 
Firstt using standards gives meaning to your instruc 
tional planning and evaluation activities Standards per 
mit you to clarify expectations, to certify resulting skills 
and to improve instruction. Second, standards enable 
you to report appprentice progress to the program 
sponsor. They express and describe apprentice 
performance Third, using standards provides reference 
points that make feedback to apprentices about their 
performance comprehensible and useful Fourth, stand 
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ardi> permit you tu judge the appropriateness uf mstruc 
tional materials and Peruses in comparison to 
expected outcome criteria and levels of success. 

Remember, standards are established before instruc- 
tion begins .iv a part ol the instructional planning proc- 
ess They become part ol the overall performance 
objectives and Plan for Instruction. They must be ex- 
plained to apprentices at the beginning of the instruc- 
tion and should be referred to before and after each test 
Each apprentices performance is compared to the 
standard rather than to the performance of another 
apprentice Further, apprentice performances are either 
right or wrong since the standards are absolute. 

Standards may Ik stated in a variety of ways depend 
ing upon the skilLs and knowledges to be learned 
Usually the half of the srandard called criteria are 
qualities ol the skill being learned Qualities of skills that 
you might consider in writing standards are 

• percent of items correct. 

• degree of product quality. 

• degree of appropriateness of procedures, 

• speed of performance. 

• adherence to directions. 

• economy of effort. 

• work standards such as adherence to specifica- 
tions, , 

accuracy . and * 

• .use of equipment, materials, techniques, and so 

forth 

The "level for success" part of the standard mijst not 
be either too high or too low. You must make the level 
for success realistic in terms of the knowledge, and skill 
necessary to perform competently on the job or task 
Further, remember, you can adjust the level over time, 
as needed, based upon experience and changes in work 
requirements 

Usually there is useful information available to you as 
you" develop the criteria and level of success of stand- 
ards For example, sorne -industries have national 
guidelines that suggest minimum content knowledges 
and sometimes the crtieria or qualities of performance! 
^lost local JATC's will assist you in setting forth a listing 
of skills and knowledges that must be learned together 
with suggested criteria and indicators of success In 
many instances, your practical experience as a 
tradesperson will suggest appropriate skill and 
knowledge levels necessary to work effectively on t,he 
job. 

Other sources of information include data about how 
past groups of apprentices performed and the levels, 
established by other related* subject instructors. 
However the best sources of information are journey 
men on-the-job. Your criteria and levels for success 
should be the skill and knowledge level of beginning 



journeymen or prerequisites for skills and knowledges 
to be learned later in the apprenticeship graining period 

How To Establish Standards - 
< for Performance 

The steps for establishing standards to use -in deter- 
mining the learning of skills and knowledge by appren- 
tices are discussed below 

Step I: Review Outcomes and (?o'nt$nt 

Review course content and ^tended performance 
outcomes for the content Consider the work of a 
journeywwker in the trade, or occupation and deter- 

1 mine when and how the course outcomes and contents 
are used in daily work activites. As you consider the 

, content and outcomes, decide how important each 
.content and outcome is compared to the others Rank 
each in order of importance to the others. Then decide 
how you can tell if a new journeyvvorker possesses 
tho.se skills or knowledges as you watch him or her 
work. Consider measures such as procedures, speed, 
accuracy and so forth 

Step 2, Identify Instances of Competence 
for Elements 

List al(\the way.s you can tell when a journeyman or 
0 apprentice^has the knowledge or skill in question next 
to each of the performance outcomes or content areas 
These :\rc catena for performance. ' 

Step 3: Not How Well Something Must Be Done 
to be Called Successful 

Examine each of the ways you can tell if someone has 
a knowledge or skill listed for each suggested outcome 
or content. How well does each of the ways listed have 
tu be pfcrfttrmed? What is the standard for performance? 
Are there tolerance or time or accuracy limits to the 
knowledge or skill? If so, list them on the saifie line with 
£ach outcome and observation. These are the levels of 
success for each performance. 

Step 4. Adapt Criteria to Related Subjects Setting 

Now consider your related subjects setting. Which of 
the criteria can be adapted to that setting? Are the 
criterion levels for .success appropriate to the class- 
room? If not, consider the other listed criteria and suc- 
cess levels. 

Step 5? Select Criteria and Level of Success 

Select at least one criterion and one lev el for success 
for each of the contents and performance outcomes 
you have listed. If possible, select or develop a second 
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or alternative criterion and level of success that is 
specifically geared to the related instruction set-ting 
This second criterion might Be a percentage of items 
•"Correct on a test or something else more clearly 
classroom related Ultimately, you should have_ twu 
cnterra and a level for success for each, for each 
performance outcome or content for your course. 

Step 6: Incorporate Data Performance Objective 

Add the criteria and level for success to each perform- 
ancej)bjecttve Construct your evaluation instruments 
and .scoring procedures according to the information. 



\ 



Example 



Lawrence Krcnski was a tradesperson hired by the 
local JATC and the local community college to provide 
I44 hours of related subjects instruction tcj machfni$t v 
apprentices As ^ journey worker and in cooperation 
with the lineal JATC, he determined the desired out- 
comes that were to result from participation relate^ 
Jrfctmction I'sifig the national guidelines, an outline of 
^former related subjects courses and* his own trade 
experience, Krenski identified the course content and c 
•"divided it into instructional units, He listed the out- 
comes and contents of a machinist elated subjects 
course in priority order. As he thought about *his work ^ 
as a journeyman and the work of people under his 
supervision, he confirmed his priority order for" the 
content in 'this Section. Furtheiv he identified the 
qualities of the skills and knowledges in the content unit 
that he believed demonstrated whether a journeyman 
possessed the skill or knowledge in question. Krenski 
listed these items on a page as illustrated in Figure 6. 
Recall that the ways to determine if a journeyman has 
skills and knowledges are called criteria or qualities of 
tht skill 

(Next Krenski considered each skill or knowledge and 
its criterion in order to determine the degree of per- 
missible tolerance in a successful performance. For 
example, for recognition of the appropriate scale to use, 
Krenski knew that a beginning journey worker had to be 
correct 100 percent of ihc time, however, beginning 



apprentices only had to be correct 90 percent of the 
time He believed that when selecting and using the 
proper caliper in e\ er> situation, a beginning apprentice 
had to-be correct 95 percent of the time whereas a 
journeyman had to be correct 100 percent of the time. 
Kr&nski entered these values on" the appropriate lines of 
{he figure that contained the contents and criteria. 

;Thefce figures arc 'called the minimum levels of success 

'for each criterion. 

After considering the minimujn level of success. for 
apprentices and journeymen for each suggested 
criterion, . Krenski considered ho\v each criterion and 

level of success could'be applied in a related subjects 
classr^opi. For example, he decided that for testihgfthcT 
selection and use t>f the appropriate caliper! he woulcT 
provide each apprentice with a set of work situations- 
and require the Apprentice to select and use the appro- 
priate caliper and record the answer. The apprentice 
would be graded on the appropriateness of selection, 

c on tjie speed of response anc^ofr the accuracy of the\ 

^answer provided. Further, based upon his considera-' 
tion of the work setting,' Krenski decided that to per- 
form successfully, each beginning ^ppfrndce^ would 
have to select the proper instrument nine out of ten 
times and would have to answer all thirty problems in 
15 minutes. 'Further, to be counted as correct, an 
answer would have to be within ± 1 mm of Krenski's 
suggested answer. i ' ^ 

Having made these decisions,' Krenski entered the 
information in his performance objectives and con-^ 
stmcted his tests. He had determined the criteria of per 
formance for this portion of course content. 



Additional Information ' * 

You ma) find that reading sources like the following 
wilt help you develop appropriate standards for per- 
formance. 

Vt\P. Gerth, R.P. O'Reilly and l\D Pinsk. Comprehen- 
sive Achievement Monitoring (Englewood Cliffs, N.J. , 
Educational Technology Publication^, 19?^) 

R F. Mager. Measuring htstruLtHm Intent (Belmont, 
California; Fearon Pitman Publications, Inc.) 
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Higurc 6: CONTENTS AND CRITERIA FOR ONE UNIT OF RELATED 
INSTRUCTION FOR MACHINISTS 



Contents/Outcomes 



Criteria 



/. MEASURING DEVICES 

A. Scales-functional and decimal 
ft Calipers, 

I Regular Micrometer 
(inside and outside) 
2. Vernier Micrometer 
(inside and outside) 

C. Dial indicators 

D. Optical comparators 

E. Flats 

F Angle and taper measuring 
G. Gages and gage blocks 

II. MEASURING SYSTEMS 

A. Linear measure 
ft Area measure 

C. Volume measure 

D. Weight measure 

E. Gages/pressure measure 



Accuracy 

Appropriateness, Speed, Procedures, Accuracy 

Appropriateness, Speed, Procedures, Accuracy 

Speed, Procedures, Accuracy^ 
Appropriateness, Accuracy 
Appropriateness, Accuracy 
Accuracy, Use of Equipment, Speed 
Appropriateness 



Accuracy (% correct) 
Accuracy (% correct) 
Accuracy (% correct) 
Accuracy (% correct) 
Accuracy (% correct) 



Establish Performance Standards 



Self-Test Exercises 

♦ 

Please a'nsuer the Jvllouing question* in 1he spate pnn ided or on separate work paper Check your answers, by 
referring to the appendix in the back oj the booklet • - ^ 

I Check each item that is a t\ pe of criterion that might be used in a related subjects course- 
( a ) accuracy- . 

( b ) speed of performance 9 v ' . 

( c ) percent of items correct 

( d ) use of equipment . , . ~\ fc 

( e ) degree of appropriateness , ^ ' 

( f ) degree of quality - . r * 

( g ) economy of effort 

2. Check the letter of the item that is the best completion for the following statement. * 
The best source of information for establishing realistic criteria for success is: 
( a ) jourheyvvorker activities on-the-job 

{ b ) information from others (and former) related subjects instructors , 
( c ) your experience as a former apprentice and journeyman 

( d ) curriculum aip<J content outlines for instructional materials • 



u&q cc 
enals < 




Consider the materials on safen in >uur trade and >uur related subjects course. Using the format below, list major 
topics of Loneern and fur each topic suggest at least one criterion that Lould be used to determine if an apprentice 
possesses the knowledge or skill. Next, consider eaLh listed criterion and suggest what you Lonsidec to be_a 
reasonable level of success that demonstrates master)- of the topic. CheLk >our answers against the steps in this 
unhand against the suggestions Qffer£cL(n the back of this booklet. ' ■ x • 

SAFETY -_J 

Topic - \ Criterion Level of Success 

1 " • ' 

2 * 

3 - ' • ■ ■ • 

U . ' 

4 Based Upon the information in the following situation, suggest the ideals that might be used to establish acceptable 
standards * ' 

* * «& 

Pat Hendnck, a journey Worker maLhinist in automotive manufacturing with eight years of experience with a 

national manufacturer, fecentlv has accepted a position as a related studies instructor in a machinist training pit) 

gram taught in LonjuiiLtion with a local JATC and the area community college The course, has been ottered 

for several >ears and uses instructional materials supplied b> the international union. Pat, a former apprentice f 

currently works full time in a shop with five other journeymen and several apprentices Her problem is that she 

is CuQcerqed about setting appropriate levels for successful performance. To what sources migty she refer .is she 

attempts to set class standards 11 . . 



5 . Skill : Provide for ^pjSropriate/Use and Variety of 
Instructional Time, Activities and Materials 



Introduction and- Objectives 

Once \uu ha\e identified necessary eontent and 
expected learning outcomes and ha\p\vntteh the per-* 
formance ohjectt\cs. turn your attention tu when and 
h<m the content will be offered in the related subjects 
e experience The 'when" arid 'how" of providing con- 
tent is a necessary rejated instructional task regardless of 
whethef the experience is offered as a class or as an 
indiMclual activity. You must make decisions about the 
amount/Of time allocated to each topic lor the average 
apprentice, the general sequence of instructional activ- 
n>, types of instructional materials needed, the general 
npes ot learning activities and the timing ot evaluation 
activities 

t Such information ks compiled in a document called a 
Flan For Instruction (PFI) to which you can refer 
throughout thcvrelated subjects experience. The PFI is a 
composite ot a curriculum guide and a unit plan, but not 
as detailed as a clailv lesson plan Daily planning is a skill 
explained m another instructor learning module * Con- 
struction ot the Pi-T requires you to use a set of com- 
petencies associated with planning mstaiction.that you 
should have acquired by the time you complete your 
work in this chapter. You will demonstrate your com;, 
petehce by being able to. 

1 Suggest arid discuss the factors that must be 
included in a Plan* for Instruction. and - 

2 Develop a PFI for your own related subjects 
responsibilities. ^ - 

•> 

How to Construct a Plan for Instruction 

The degree of formality of your PFI is entirely up to 
you However, there are a series of decisions you must 
make that will result in what content is covered when in 
related subjects instruction Consider^ and use the 
following steps in making those planning decisions and 
in developing the PFI The majority of steps are related 
to decisions you must make; some steps can be elimi- 
nated if your program has a policy that eliminates the 
necessity of your making the decision 

Step I: Construct PFI Chart 

_ Construct a PFI chart Jike that displayed in Figure 7. 
You will be adding information undcr.each heading. 
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• See l*resentmg hiprmattun to Apprentices, Instructor "train- 
ing Module #5 fur mure information on the subject 



Step 2: Enter Consent and Objectives 

Kill in the content and the performance objectives 
sections for the various topics of related subjects 
instruction List the content and objectives in order of 
importance This information is die product of skills 
one; two and three of this module. 

Step 3' Enter Time-Length' 

Determine or review from your job analysis' the 
importance of various content* and, topics. The relative 
importance of each content and its performance objec- 
tive should be assigned a number and translated into the 
amount of time to be spent on the subject More critical 
subjects require and deserve more time. List the 
number of hours in a year of related sahjects instruc- 
tion — at Jeast 144 a.s % a minimum — and determine* the 
.number of hours of content time per apprentice for 
the various subjects within that 144-hour total In othc*r 
words, tjie total number of hours at the bottom of th^ 
column entitled "Degree of Emphasis in Time' 1 should 
equal the number of hours in a year's' work of related 
subjects instruction. The relative importance of the 
content areas should have been determined during the 
earlier job analysis. 

Step 4: Determine Sequence \ 

Determine^the sequence of ton^nt presenuHiom 
There are several' techniques foXdett^rtining^dK 
sequence of information, presenratiok FcV^exampik, 
you might simply refer to the job analysis ybu com- 
pleted earlier and provide instruction in soryunc^tion 
with the chronological order of job activities and tasks. 
A second way to detenrn'ne Sequence is to gear nttterial 
to the tasks each apprentice (or the majority of appren- 
tices) is currently performing on thevjob. To do this, y^u 
must communicate frggtrently with apprentices an 
their supervisors. A third way to deterrriine contept 
-sequence is by level of difficulty of material and pre- 
requisite mformatiQn. When using" this particular tech- 
nique, the easier material and the prerequisite material 
aire introduced before the difficult material within each 
subject ^area. A forth way to sequence content is to 
group it according to work activity. In this technique, 
each activity and its objectives are presented as separate 
units and completed before moving to the next 
Remember, the choice is yours, but be consistent. Do 
"not make this: task more difficult than it needs to be. It 
simply means that you should decide in advance, in 
what approximate order the Various topics in related 



jam* 



Plan Industrial Time and Activities 



2! 
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Step 5- List Expected Instructional Activities 
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The next section of your Plan For Instruction has 
been titled Activities In this section, for each perform- 
ance objective and content* study, make general notes 
about four things First, include items about how you 
plan to introduce and present the materials. For exam- 
ple, if you expect to use a demonstration in conjunction 
with reading a chapter pf textbook and viewing a film, 
make notes to that effect. Do not go into dentil about 
how you might deal with each instructional period on a 
topic Just list your general intentions about how you 
will teach the subject matter 

Second, note expected apprentice learner activities, 
buch activities might include 1 reading, on-the-job obser- 
vation assignments, handouts, use of models and so 
forth. 

subjects instruction will be coxereci in class. Remember 
that you may change the order as class proceeds. 

Third, note any equipment needs you will have dur- 
ing this period of instruction. If you will need a slide 
projector or a model or a tool, indicate your need on 
thePFl. - / 

fourth and last, consider how you will find out, dur- 
ing class, if the apprentices* are learning the necessan 
information. Do \ou expect to ask certain questions, 
use handouts or ha\e apprentice> perform demonstra- 
tions? However you think >ou will check on learner 
progress, note the procedures^ 



Again, make very brief^notes and do it for entire 
topics, not for, single class periods Remember that the* 
PFI provides an overview or a general picture of the 
entire related subjects program instructional content- for 
which you are responsible Refer to it throughout the 
entire related subjects instructional period as \ you 
prepare to teach each clay. It will help you to keep in 
perspective the overall thrust of the course regardless of 
the type of program you operate. 

Step (r Suggest Times for Evaluation 

As you consider the overall related subjects instruc- 
tional program. yoO will find it useful to record for later 
reference the approximate tinies during wl\ich you will 
evaluate apprentice' learning. For example, sO,me topics 
may require testing on that topic alone immediately 
after ) ou ha\e completed the instruction, others may be 
better handled when combined with oilier topics and 
assessedevdy month or two. Again, brief notes will suf- 
fice. Thev are for vour'iater reference and future effort. 



- - Example 

* 

E\en though Michael Smith had taught refuted sub- 
jects instruction in a cadio and television repair appren- 
ticeship program for several >ears, he was not. satisfied 
with, his teaching. He felt as if he\vus never completely 
prepared and that the- course was fragmented; further, 
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his sense of fragment at ion had been heightened since 
adopting an indi\ idualiz£<Jjnstructional forpnat for his 
efforts List \ear In order to help Smith deal with this 
prolan, a fellow instructor in aa apprenticeship pro- 
gram fur air conditioning and refrigeration repair sug 
gested this module of training material to Smith As he 
read, he used his class as an example and performed 
each skill, one step at a time As he began to construct 
his Plan For Instruction, it all fell into place in his 'mind 
Thb was the tool he would use to reduce the fragmenta- 



tion, to be sure he was prepared and to keep tabs on the 
progress and auiuties of each of. the ten apprentices in 
his charge Smith, worked through the steps suggested 
for the PFI, realizing that once he had this tool, it was 
acceptable for each apprentice to be doing something 
different. In the. end, he would still be able to verify that 
each learner had completed ail the work expected dur- 
ing this enure year of related subjects instruction He 
would simply match the apprentices' on-the-job activ- 
ity to related con'tent and ensure that an appropriate 







Figure 8: PFI EXCERPT: MICHAEL SMITH 
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Content 


Performance 
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Emphasis Sequence of Activities 
(Average Time Materials Activities 
Length) 


Time for 
Evaluation 
Mastery 


Type of 
Evaluation 


Shock Prevention Each apprentice will 
"Hot Chassis" answer correctly 18 
Ground Fault of 20 written 
questions. 


■* ■ «» * 

Preseitfstion ani 

' - • film' 






Grounding 


Eash apprentice will 
correctly discuss 
each of 20 1 
grounding situations. 


20 hours As Med in content Demonstration, 

pictures and 
presentation 


Each class period 


Knowledge- 
identification type m 
fist 


Double Ins. 
Tools 


Each apprentice will 
correctly 
demonstrate 
selection and use of 
each tool. 






* 


Shock First Aid 
Voltage/skin 
relationship 
Increasing 
^current levels 


Each apprentice will 
indicate correctly 
what to do for each 
of 10 situations. 


2 hours As listed in content Presentation and 

pictures ■ 


Day of instruction 


Situation type, 
short-answer text 



Current Cekultfions 

Ohms Uw * 
Mage 
. . Current 
Resistance 
Impedance 
Reactance 
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amount of "time was spent by each apprentice in master- 
ing the content Further, he could keep track apprentice 
learning by referring to thePFI A portion of Smith's PFI 
Tor basic safety instruction is illustrated^ in Figuie 8. 



Note his brief remarks they are enough to cue his 
memory as he refers to the PFI throughout the'related 
subjects instructional period. 



Self-Test Exercises 

Please answer the follouing questions m the space provided or on separate work paper. Check your answers by 
referring to the appendix in tfoe back of the booklet:. , 

*1 . List each step or factor in constructing a Plan For Instruction. ~ 

< * 
2 Construct a PFI for a portion of your related subjects instructional program. 



6. Appendix 



^ Answers To Self-Test Exercises * 

Skill. Identify Specific Knowledges, Skills, and Attitudes for Inclusion in Related Subjects Instruction 

1 Steps in the job analysis process: 

a. Construct activities listing chart _ 

b. Identify work activities as "well as importance and freu^ncy of tasks 
C Identify equipment used 

d Identify necessary outcomes and quality otperfortnance 
e Note job context circumstances 
f. Note safety requirements 

2 Categories of suggested content: 

a Safety 

Toxic substances 
Noise ' - 

Protective devices 

b Mathmatics 
Whole numbers 

Fractions . * 
Use of tables • 

cv Measurement 

, Determine weight , . 

Use of Tables ■ * 

Determine angles t *. Jt- ^ ' 

d. Working in Organizations 
Coffstaictive criticism 
Pride in work 

Workingjjnder supervision 

Time cards/paychecks * % ^ 

, e. Introduction of Apprenticeship * 4 

Provisions of apprenticeship _ _ . 

* Apprenticakle occupations 

3. The elements you must include at 3, minimum are: 

a. Compile and assemble outside suggestions and requirements for inclusion in contgnt. 

b. Anal) ze jobs in craft or trade iaw hich apprentices are training to develop a list of job acti\ ity and tasks, note 
equipment used, expected quality of performance, context vriables, and importance of activities. • 

c. Examine activities and determine the knowledges required to engage in each activity. 

d. Group knowledges and determine which are appropriate for inclusion in related subjects instruction. 
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3. Skill: Develop and Specify Performance Objectives for Related Subjects Instruction / 
1 9' of the 10 incidents 

1 Factor* budi as when, where and with what equipment, performance associated with learning must occur. 
3 The types of reasoning expressed in the phrases are: 

a. Application 

b. Application 

c. Application 

d. Comprehension 

e. Application 

4 Skill: Establish Standards for Successful Performance 

1 . a, b, c, d, e, f f g 

2. a . 
3* You should have considered each of the following factors. 

• a. Importance and. frequency of use of skill or knowledge - 

b. Ways used on job and how you knQw if it is being done correctly 

c. Numbers and types of ways to tell if it is being done correctly 

d. Arc speed, accuracy, use of equipment and so forth important to successful performance? 

e. What are minimum levels of successful performance? 

f. What can be adapted and taught in-related subjects? - 

4. Jdeas include her own experience, observation and discussion with other journey workers in the shop in 
which she works, previous related subjects instructional experience, materials from the instructional 
training trust; sponsor ideas; and community college standards. 

5. Skill: Provide for Appropriate Use and Variety of Instructional Time, Activities and Materials 

1 . Steps in constructing a Plan for Instruction: . 

a. Construct PFI chart * 

b. Enter content and objectives 

c. Enter length of time of instruction 

d. Determine sequence 

e. List expected instructional activities 

f. Suggest time for evaluation 

2. Does your own PFI address each of the concerns listed in la through 1 f above? Be sure that it does 
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9 POSTEST 

Directions. Read the following questions and wnte your answers in the space provided. Check and score your 
answers with the answers provided in the appendix. If you answer at least 65 percent of the questions correctly, 
continue with your work in Module #4. If not, repeat the sections of this, module with which you had greatest 
difficulty. 

i. Group the following topics under the most appropriate of the suggested subject headings, 

Topics Lifting materials, solving for unknowns, calculating areas, estimating material needs, working under 
supervision, characteristics .of material*, work rules, protective clothing,- estimating job costs, reporting 
accidents 

Subject Headings - 

Safety Mathematics / Science Working in Organizations 

1. Examine the following list of items to consider during a job analysis? What critical factor is missing 'from th/list ? 

• activity 4 • job context concerns 
' • frequency of occurance of activity • applications 

• equipment/materials/supplies used • importance of activity 

• ' performance outcomes # 



Recall that two types of reasoning, comprehension and application, were discussed in the text Indicate in the 
space to the left of each of the following phrases the type of reasoning in.volved in answering the questions 



3 Given a blueprint of a house the apprentice will estimate the^ 

number of cedar shakes required to cover the roof. 

4 - The apprentice demonstrates how to use the micrometer to 

measure the part. • - 



5 , The apprentice will list appropriate safety procedures for lift- 

1 ' « ing heavy objects. 

. 6. Circle the letter of the item that is not. a necessary step in constructing a Plan for Instruction 1 

A) Determine daily content plans. ' - 

B) Sequence topics and materials 

-C) Decide on how much time and effort to devote to each subject and topic 
D)^ Consider when and how to evaluate each topic 

Read the following objective and answer the questions associated with it. 

Each apprentice will calculate, on paper, area and perimeter values for twenty problems drawn from a working 
blueprint. The test will be completed in 30 minutes and must be takeq, with|n the next 6 weeks To pass, at least 
90% of the'prpblems rnust be answered correctly to within 1 foot of the exact measure, 

1. What behavior must be performed by the apprentice to demonstrate mastery? 

* ' 

Answer: — — 



8. Underline the words that set forth tfie conditions under which performance .will occur. 

9. Please write out the standard to which the apprentice must perform in order to be successful. 
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10 Circle the numfcer of the item that proudes the least acceptable statement of the conditions fur a hypothetical 
objective: 

A) . successful demonstration requires that you use a ruler, saw, marking device and not more than 10 linear 
feet of board . ^ , 

B) . . 80 percent of the answers must fall Within ± te" of the exact answer ... 

C) . . . during a 15 minute paper and pencil test ... 

E>) . . on a test that may be completed at any time during the next three months. 

1 1 Recall that the half of a standard is called the criterion. It is the qualities of the skill being mastered. Suggest at 
least three qualities that could be used as criteria for the content topic of using measuring tools. 

Answers- * 1 



12 Circle the letter of the item that is the best source of information for establishing realistic criteria for success. 

A) your experience as. a former apprentice and as a journeyman 

B) curriculum and content outlines for isntructional materials 

C) inforgiatiorTTrom other instructors 

D) journeyman activities on the job 
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POSTTEST ANSWERS 



1. Subjects and Topics (1 point for seven correct) 

(2 points for all ten correct) 

Safety Mathematics 

Lifting materials Solving for unknowns . 

Protective clothing „ _ Calculating areas 
Reporting accidents Estimating material needs 

Estimating job costs 

2. Safety considerations is missing 

3. Application >. . 



Science 

Characteristics 
of materials 



Working in 
Organizations 

Working under supervision 
Work rules 



4. Application ■ 

5. Comprefiension 

6. A f ' x 

7. Calculate (answers to problems) m , " 

8. Underlined words should be. on paper . . . The test will be completed in 30 minutes and must be taken within 
' the next 6 weeks. . ... 

9. To pass, at least 90% of the problems must be answered correctly to within 1 foot of the exact answer. 

10. ^ - • 

11. Any three of the following. A) selection of appropriate tool, B) accuracy of measure, C) proper procedures and 
care in demonstrating use, D) speed of use; E) economy of effort 

12. D " ' 
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